Abstract
Introduction
As a rising multi-subject concerned research field, digital humanism attracts more attention in recent years. However, constructing digital humanistic resources has many challenges such as huge research workload, scattered content involved, limited financial support and diverse requirements of the research backgrounds. Based on the concept of open innovation and group wisdom, crowdsourcing can help project managers get more efficient, more economical and better construction solutions (Howe, 2009; Poetz and Schreier, 2009 ). Crowdsourcing has been successfully employed in the areas of art, libraries, archives, museums, educational institutions. For example, the US Library of Congress used Flickr 1 to invite users to tag and comment on photos. The StoryCorps project in the United States allowed people to record, share and preserve American history memories since 2003. There were more than 40,000 interviews and 80,000 participants taking part in this project. The National Library of Australia and the National Library of Finland employed the public to correct the textual information in historical newspapers. In order to help historians understand the sailing routes of ships during the First World War, the Public Science Alliance used the public handwriting to translate the weather record files in the Royal Navy warships. CADAL (University Digital Library International Cooperation Program) in China used user-oriented approach to describe poor books, revise book description information and journal pages. Furthermore, the project rewarded readers for global access to limited books based on user contributions. These digital humanistic projects have achieved good social repercussions, and provide an effective solution for the construction and development of digital humanistic resources. In term of interdisciplinary and cross-platform advantages, crowdsourcing has become an effective method to promote the vigorous development of the field of digital humanities.
However, the application of crowdsourcing in digital humanistic projects is still in its infancy. The exploration of crowdsourcing model must be preceded from different view of stakeholders, and the design and management of the digital humanistic model should be researched deeply in accordance with the problems and difficulties emerging in the activities and projects. At the same time, action research focuses more on generating research power from perceived practical problems, which is consistent with the "task-driven, goal-oriented" approach of crowdsourcing model. Besides, the research of digital humanism crowdsourcing is not only the exploration of technical dimension, but also the research on the development of the involved group. ANT gave us a theoretical lens for the analysis of the relationship between technology, brought by the project, and society, represented by local people (Dí az Andrade and Urquhart, 2010 Chin, 2007) . These have motivated the proliferation and application of ANT (Silva, 2007) in the area of IT adoption and implementation. According to Faraj et al. (2004) when people (human actors) come into a network; they come with their ideas, motives and intensions which they try to impose on the technology (non-human actor) they intend to develop and/or adopt. When the key actor -a competing actor that ensures that other accept its claims in technology adoption and development interests are not in line with other actors beliefs (Sarker et al., 2006) ,the opportunity, for successful development and/or adoption becomes limited and thus results to movement (back and forth) of actor (Sarkeret al., 2006) .
From the theoretical perspective of Actor-Network, this study uses the four core concepts of Problematization, Obligatory Passage Point, Interestment and Mobilisation to conduct the research. Based on the case of "A series of Shanghai Library digital humanities projects" and interviews with participants, the paper systematically analyzes the actors and their influencing factors in the current digital humanistic crowdsourcing project. We put forward the corresponding countermeasures and suggestions for the existing problems and provide guidance for the development of digital humanistic projects.
Literature review

Digital Humanities
Digital Humanities is a new research field developed on the basis of Humanities Computing. As a new type of interdisciplinary research field which applies modern computer and network technology to traditional humanistic research and teaching, it was not until the hold of Modern Language Association (The Modern Language Association) in 2009 that digital humanities has become a hot issue, consequently with the relevant research literature increased significantly (Chen Jing, 2014 ).China's research on digital humanities began in 1999, but the literature has been increased since 2012. Chinese research topics are close to foreign research topics. However, There is still a gap between foreign countries in the quantity of literature, the depth of research and the discipline intersection of research（Dongzhenge,chenhuilan, 2015）.
At present, the digital humanities literature is mainly concentrated in four aspects: (1) Interpretation of digital humanities connotation. Such as the famous Italian anthropologist Busa (2004) (Zorich, 2008) . The goal of Digital Humanities Center is to promote the development of humanities, to create new forms of knowledge and to explore the influence of technology on humanistic subject. (4) Exploration of digital humanities in the library, institutions and user collaboration. The research of digital humanities has typical interdisciplinary and cooperative nature. The library plays an important role in the development of digital humanities. Through the adjustment of literature resources, the library provides corresponding development orientation and service support for digital humanities on the basis of analysis of development layout, source publication, subject direction, region, organization and research direction. 
Digital humanistic crowdsourcing
The research results of the Digital humanistic crowdsourcing project appear in conference papers, open access journals and workshops discussions. For example, based on the existing 36 digital humanistic projects, Carletti et al. (2013) sum up the current crowdsourcing tasks issued by digital humanities organizations mainly focused on the need of people to integrate / enrich / reconfigure existing institutional resources and requirement of people to create / contribute new resources. People are mainly involved in correction and transcription, contextual filling, supplementary collection, classification, collaborative management, crowdfunding and so on. The paper finally points out that the design target of the crowdsourcing project, the number of people and the statistical factors of the people will affect the quality of the program of crowdsourcing projects. Ridge(2013) and Carletti(2013) explore the crowdsourcing-themed workshops to discuss the main work content of the users in the digital humanistic crowdsourcing projects, the categories of the crowdsourcing tasks, the digital content management, the public participation motivation, the user's knowledge exchange and soon. And from the perspective of the case summarize the success elements of crowdsourcing, but the research doesn't form a scientific research result. Rhee (2013), Carletti (2013) It is not difficult to find that in recent years, scholars at home and abroad have recognized the importance of crowdsourcing to the construction of digital humanities projects. However, due to the very limited "paid" (mostly "voluntary") of digital humanistic task, the scale and extent of user participation is not ideal, and the development of research is limited. Therefore, there is no further exploration in the elements involved in the operation of digital humanities, and the existence of obstacles how to stimulate and soon. At present, more scholars are discussing business and entertainment crowdsourcing scenarios (e.g., Brabham, 2010; Hossain, 2012). In view of this, this paper introduces the theory of Actornetwork-theory (ANT), which can takes resources allocation that involves the different actors and the relevant influencing factors into account. The research also focuses on the social (user) and technical dimensions, and uses the open interview method to fully understand the operating mechanism of the current digital humanistic crowdsourcing projects then discuss its present situation and the problem. According to the framework of the actor network theory (ANT), the research breaks through the problem one by one and step by step solve the existing problems in sequence.
Research design
Actor network theory
Actor network theory (ANT) is proposed by the Paris School of Social Science knowledge (SSK), which Latour, Callon and Law scholars are the core scholars. The theory mainly describes the "heterogeneous actors" to establish and develop a network and sociological solutions of specific problems. By analyzing the interaction, linkages and influences between actors, and then explain the adoption, promotion and use of technology in the community or organization, This theory reference the theory of system science, sociology and management, and provides the methodological guidance for how to connect and expand the dualistic view of "technologysociety".This coincides with the design concept of digital humanistic crowdsourcing, not only concerned about the realization of technical dimensions, but also concerned about the behavior of the user in the process of participation. That is, taking both technology and society into account.
ANT has gained considerable attention in the IS field and many IS scholars have applied it in their work (Elbanna, 2007). Hanseth et al. (2004) point out that ANT may contribute to the IS field not only by means of its conceptual vocabulary, but also by inspiring various ANT case studies providing rich understanding of the design and use of technologies which is of huge significant for the IS field. Such as Afarikumah and Kwankam (2013) published in Science on the application of ANT in remote electronic medical project, the paper analyzes the remote medical operation mechanism and the existing problems. Besides, the research further explains that in the application of ANT in system or large-scale project research, it is necessary to base on the corresponding interview data and combine with the sociological analysis and graph theory of ANT, and then conceptualize the unstructured data in interviews, such as the involved actors, the relationship between actors, and the path of interest and obstacles. The development of the digital humanism package is a typical information system implementation process, the actornetwork-theory (ANT) can provide theoretical and research support for this research. ANT concepts have also been used to study the technology development and adoption. Figure 1 ).The constructs are explained as follows:
Scenario refers to tell participants what kind of network is needed and attract the attention of other participants through such a script. Problematization refers to identify the claims and objectives of specific knowledge, so that other actors to accept its definition of the problem; Obligatory Passage Point (OPP) is the difficulty and obstacle that must be ruled out during the construction of the actor network. Interestment and Mobilisation as two aspects of recruiting members, with the Interestment means that through strategies to make other people or objects are recruited into the network as members, and the way of Interestment is translation. That is, how to motivate the user's behavior to make others participate in the project; Mobilisation refers to the control of the behavior of the actors, so that the actor groups can be consistent. These core concepts are interpreted based on the actors and its relationship. The main theoretical concepts involved in ANT include satisfying heterogeneous actors, generalized symmetry, translation and forced passages. Heterogeneous actors refers to the network, including human and non-human actors, such as technology, organizational groups and ethics, is the network construction of all the factors play a role. Generalized symmetry refers to the connection and role of human actors and non-human actors in the same way in the network of actors, also known as the principle of equivalence (Fenwick and Edwards, 2010) . 
Case selection
As a public digital cultural research base of the Ministry of Culture, Shanghai Library is currently undertaking a series of digital humanities projects such as "Chinese genealogy", "Sheng Xuanhuai archives" knowledge base and so on. Digital human resources because of its particularity, there are still exist some difficult aspects to realize intelligent collection, integration and application through the computer, such as resource manual indexing, lack of collection resources, User perspective description requirement of characteristic resources construction and so on. And users under the tide of the Internet are also faced with sharing path of cognitive surplus and other issues. Based on this, Shanghai Library use crowdsourcing as a means of resource construction, and apply it into its resources building. In order to better carry out the digital humanistic crowdsourcing project, the core concept of the Actor Network Theory is introduced into this study. The data sources of this study are project development documents and semi-structured interviews. The former mainly comes from the documentary information involved in the construction of the project. The latter mainly generated by building the semi-structured problem which is based on the core conception of the actor network theory. The interview question is as follows:
Question 1: What actors do you often contract with and how do you describe the process when you participate in the "Chinese genealogy" or "Sheng Xuanhuai archives" project? What obstacles do you feel in the project's participation, what are the benefits for you and how to solve the above obstacles? (contractee) Question 2: What actors do you often contract with and how do you describe the process when you participate in the "Chinese genealogy" or "Sheng Xuanhuai archives" project? What obstacles do you feel in the project's participation, what are the benefits for you and how to solve the above obstacles? (contractor) This study uses the rooting theory to extract the interview and document data in a related manner and use analysis software Atlas.ti to analyze the data. The interview samples mainly from the contractee and the contractor (user) two dimensions, and use snowball sampling methods to obtain samples. There are a total of 32 users were interviewed, including 10 contractors, 22 users and 45-60 minutes for each user. The duration of the user's interview was 45-60 minutes, both sexes were half and demographic factors were under basic control.
Data analysis
On the purpose of finding out the main obstacles, interests, interestment and mobilisation in the operation of digital humanism and on the basis of defining the concept of the digital humanistic crowdsourcing project: Firstly, access to the core actors in the crowdsourcing network (as shown in 4.1). This study uses Bagozzi and Dabholkar (1994) the definition of truncation level methods to carry out the study. Due to the high level of interception may delete some of the necessary links and low interception level resulting in messy data, and the effect is not ideal, this paper by retaining the number of moderate actors, instead of more relationships, thus can achieve ideal results. Secondly, according to the acquired core actors, oriented analyze the content related to such actors of the interview material to define the problematization, Obligatory Passage Point, interestment, mobilisation and so on. As shown in 4.2~4.3.
At present the task requirements (problematization) issued by the digital humanities organizations are mainly concentrated in two dimensions:(1) integration, enrichment and reconfiguration of existing resources; (2) contribution and creation of new resources.
The network of actors
Based on the above-mentioned stage level definition method, the number of active cells was 5 when the number of cutoffs was 4, and the remaining 32.21% of the living cells could cover 81.30% of the remaining activity relationship. That is, by using fewer activity units, instead of more relationships to achieve the desired results. In view of this, the number of core heterogeneous actors involved in the operation of the digital humanistic crowdsourcing is 5, as shown in Table 1 . The Contractee refers to the public library( or museum/archives), digital humanities institutions and other digital humanities project organizers; Digital humanistic crowdsourcing Contractor also called the user predominantly include ordinary users, experts, folk researchers and so on. The task generally means issues that need resolving in digital humanities. Such as the letter need to interpret in "Sheng Xuanhuai file", because the letter written as a traditional and Siamese and it is difficult to identify, so it is necessary to be resolved through the wisdom of the public; The platform generally is self-built or use third-party platform to publish the task. The current digital humanistic crowdsourcing organizers are relying on or embedded into the subordinate (secondary domain) of the organization. The characteristics of the two are as follows: Independent design of the crowdsourcing system is often less functional but targeted, but the R & D expense is higher, and third-party platform crowdsourcing system has more function but sometimes "acclimatized"; The program refers to the results or answers of the digital humanistic crowdsourcing problems. To further combine the specific cases and the content of the interview, the network of the actors in this study, as shown in Figure 2 . The digital humanities institutions, such as public libraries/museums and archives, will publish the task requirements on the platform, and the contractors (users) take the third party platform or the self-built platform of the contractor to undertake the corresponding tasks and give the scheme according to the task requirements. Digital human project organizers can rely on their own collection of user information, for the release of the project requirements to query the target users and then achieve online -offline two dimensions to lock the target users; According to the budget and project expansion and other factors, Digital humanities project organizers pre-assess whether to built platform by themselves. At present, the digital humanistic crowdsourcing project is the self-built platform provided by the organizers.
Obligatory Passage Point design
The data reliability analysis for the scope of the study shown in figure 3 revealed over 86%. This suppressed the 70 percent benchmark suggested by Miles and Huberman (1994) . Through the analysis of the case, the digital humanism class package is different from the general business model, the core actor's connotation has its own new characteristic: First of all, the mission object and solution quality assessment under the digital humanistic crowdsourcing environment is different from the previous commercial and entertainment scenarios; Second, the crowdsourcing user role in the context of public service has a new connotation: not only to complete the task on the platform, but also concerned about the growth of users and to meet the knowledge literacy promotion needs of more users; Finally, the solution to the crowdsourcing task reflects a strong situational dependency, and the crowdsourcing task under the digital humanities scenario is more inclined to allow users to "volunteer" to do things or services (organizers) want them to do things ( with very limited "paid"). In view of this, the Obligatory Passage Point of the digital humanistic crowdsourcing project is the principal (contractee) commissioned by a third party to build or the self-built task platform. The user's growth is achieved while the program is being obtained thus can pay attention on both "project and users". At the same time relying on the input of the program and with constantly improvement and modification of the resource library, which can formed a professional vertical type of knowledge base, and ultimately benefit for the user. What's more, in order to better analyze the implementation of Obligatory Passage Point process, the research combine with interviews and project
Digital humanities project organizers
Self-built platform development document material. Boyatzis (1998) identifies three methods of thematic analysis (datadriven approach, theory-driven approach and hybrid approach), we adopted theory-driven approach considering the fact that the concepts used in this study were initially derived from the existing theory (ANT). The obstacles and benefits involved in each of the actors are shown in Figure 3 .
(1) Obstacles and benefits of human actors As the organizer of the digital humanities project, the contractee runs through the whole process, and the influencing factors includes obstacles and the interests exist in all aspects. Obstacles associated with the contractee include four dimensions:
First, the task set of the contractee and the interviewer description: huge research workload of contractee, scattered content involved, limited support and the requirements of researchers' diverse subject background and other characteristics; There are some practical defects such as demand definition, scenario design, task granularity decomposition and optimization.
Second, encouragement and contact of "effective" user participation. Interviewer description: We lack a team in the platform design process, and cannot specifically verify the recommendations and feedback proposed by the user. What's more, we also don't know how to let the user spontaneously participate in our project; the discovery of the target user is also very difficult. Current funding is insufficient to find the authority and the knowledge of issued task is relatively for small minority. Third, effect of task and the program. Interviewer Description: the quality and evaluation concerned by Digital humanities cannot be fully quantified. Explore the quality assessment control method that conforms to the humanistic system. Forth, the assessment of expenditure overhead.
interviewer description: how to choose the highest input-output ratio platform. The interests of the contractee mainly from the resources and users: better organize, preserve and use resources; enhance public participation and drive the whole people to read and study to a certain extent.
As the producer, contractor is mainly composed of general user, expert, and folk researcher. There are three main obstacles items when find the task on the platform: accessibility of the platform, the difficulty of the task plan (high/low), and the benefits of efforts. The benefits are to promote the output of Individual cognition surplus with a view to self-satisfaction, in particular to promote the knowledge improvement of this "task" content attribute group.
(2) Obstacles and benefits of non-human actors The obstacles or benefits of non-human actors are mapped to the resource (non-human actors) by the organizer, the developer, or the designer. For example, the daily use of child seats with "in order to better protect children's safety" interests, and these benefits are given by the designer. First, the mission. The task obstacles mainly come from: first, conduct demand analysis of task application submitted by the contractor. Second, the task granularity decomposition and optimization .The benefit of the task is to allow users to understand and solve the task more efficient, so as to entering a better program.
Second, the platform. Platform barriers mainly from the building of platform is affected by funding. The program needs to measure the input and output ratio, and then decide to use self-built or third-party platform. The benefit lies in the maximum efficiency use of funds, and access to high quality solutions.
Third, the program. The obstacles of the program are: First, obtain large quantity and high quality programs to complete the knowledge base; Second, the protection of intellectual property rights, including whether user contributed knowledge is legitimate and reasonable in Pre-period and the latter part of the maintenance of property rights. The benefit lies in the access to more and better programs for the employer to filter.
Interestment and Mobilisation
According to the above obstacles and benefits, it is not difficult to find out: the requirements of the mission plan (task design and decomposition), user motivation (benefits of efforts), platform design (such as platform ease of use, expense assessment) and best program evaluation (program effect) are the factors that need to be stimulated urgently in the development of digital humanistic crowdsourcing. The purpose of Interestment and Mobilisation is to keep the actors behavior consistent and follows in the direction set by the target. Based on the interview material and project documentation, the research needs to carry out in the following four aspects:
First, the task level, From the external characteristics of the task, attributes, pre-knowledge requirements and the audience to conduct a comprehensive assessment to clarify the needs of the task, while based on different dimensions (such as difficulty, complexity and time cost) to classify the task, and combine with pre-test optimization task decomposition (how to solve) to subdivide task preferably.
Second, the motivational level, the current motivation mainly draws on the existing crowdsourcing research results of business scenarios, which can not completely solve the "voluntary" participation under digital humanistic crowdsourcing scenarios. Interviewers generally believe that the game should be introduced into the mechanism; the essence of the game is applying game elements to non-game scenarios and allows users to "volunteer" do what the product or service want them to do. This can effectively improve user participation, user viscosity and user loyalty (Deterding et al., 2011), with a high interest, and has positive impact on the user's education, learning and so on. In the process of solving the task, users personal knowledge, ability can be improved simultaneously and the corresponding game community can be formed. (Hamari et al., 2014) . In the future, the digital humanistic crowdsourcing program should focus on the use of game mechanism. Third, the platform design level. The platform of the digital humanities category package tend to start from a small and excellent self-built platform, and strive to make it bigger and stronger, but in different tasks the platform still need to conduct a specific assessment;
Fourth, the program level. The output of digital humanistic crowdsourcing program is different from the Q & A community. the proposal (answer) have a certain degree of objectivity, so it can use qualitative (such as Wilson algorithm) and quantitative methods (such as peer review) to identify final high quality programs.
However, the study of Interestment and Mobilisation still needs to be further focused through practice. Under the background of the era of creating a generous culture, it is necessary to further enhance the research on the Interestment level. Making the behavior of the task, the contractor, the platform, the user and the program is mutually visible and form the alliance of interests for the common goal to complete "social production" which is from the task requirements to the program output of digital humanistic crowdsourcing.
Discussion and implication
This study applies the theory of the Actor-networktheory (ANT）to the digital humanistic crowdsourcing research. The paper analyzes the actors and influencing factors in the operation of the digital humanistic crowdsourcing project and also shows the fine-grained nature of the theory applied to the project. This helps to break through the problem one by one and step by step to solve the existing problems in sequence. The conclusions of this study are as follows:
First, the actor network of the digital humanities project is mainly composed of the task, the contractee (digital humanities project organizer), the platform (self-built or third-party platform), the user (contractor) and the program. The digital humanities institutions, Page 321 which are headed by public libraries / museums and archives, publish tasks on the platform, and then the contractors (users) accept the tasks. The digital humanities organizations currently use the self-built platform to realize online-offline two dimensions user recruitment, then the contractor in accordance with the task requirements to submit a reasonable program.
Second, the obstacles and benefits. The requirements of the mission plan (task design and decomposition), user motivation (benefits of efforts), platform design (such as platform ease of use, expense assessment) and best program evaluation (program effect) are the main obstacle factors in the development of digital humanistic crowdsourcing. The interests of human activists mainly include: better organize, preserve and use resources; enhance public participation and drive the whole people to read and study to a certain extent; promote the output of Individual cognition surplus with a view to selfsatisfaction, in particular to promote the knowledge improvement of this "task" content attribute group. The interests of non-human actors are mainly given by the designer (the organizer).
Third, in the Interestment and Mobilisation level, the paper puts forward the corresponding framework, but the specific implementation still need further practice test. Researches need to be further carried out with a view to provide guidance for the orderly commencement of digital humanistic crowdsourcing project.
To provide improved recommendations for the developed platform, and to provide advice to developers who are currently preparing to develop the digital humanistic crowdsourcing platform. At present the task requirements (problematization) issued by the digital humanities organizations are mainly concentrated in two dimensions: first, integration, enrichment and reconfiguration of existing resources; second, contribution and creation of new resources.
